
10µm fuel oil filters

Improving engine lifetime with better protection
against catalytic fines
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Regional Business Manager – Filtration, North East Asia
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The threat of Cat Fines

 Cat Fines are very hard: they can get 
embedded in engine components 
and cause severe abrasive wear to:
− Cylinder liner and piston rings

 Cat Fines vary in size but those 
larger than 10µm can be particularly 
harmful.

 Cat Fines can also affect fuel pumps, 
injectors and valves.

© Alfa LavalSlide 2
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How big is the problem with CF?

• In a 3 years period we have 
investigated 226 high wear cases.

• In 86% of all cases, high CF was 
found.

• Embedded Cat Fines higher the 200 
CF/cm2 result in high abrasive wear.

• The av. on 190 vessels were as 
high as 1,400 CF/cm2.

• In conclusion, Cat Fines are a huge 
problem to shipping

プレゼンター
プレゼンテーションのノート
In 2013 Alfa Laval, MAN B&W, DNV and Nanonord  presented comprehensive paper on the cat fine issue to the
CIMAC Congress taking place every third year.  
The paper discuss in depth how cat fines can damage two stroke engines and ways to avoid it with the treatment system in focus.  
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• MAN D&T: Service letter SL2017-638

Recommendations (1)
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• Wärtsilä: Technical bulletin RT-140 29/11/2012 

Recommendations (2)
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• MAN D&T: Service letter SL SL2016-615/JFH

Recommendations (3)
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Engine guides

Solution fully matching 

engine makers’ 
recommendations
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Alfa Laval Moatti - 10µm FO filters
© Alfa LavalSlide 8

1948
Foundation of 

Georges 
Moatti SA

70+ years of experience in filtration

1972
First automatic 

filter

2007
First 10µm FO 

filter

1989
Moatti is acquired 

by Alfa Laval

2012
Wärtsilä issues Technical Bulletin RT-140

2013
Study reveals the danger of Cat Fines

2016
MAN issues Service Letter SL2016-615/JFH

2017
MAN issues Service Letters SL2017-638 and
SL2017-640/LNW

2020
Sulphur Cap 
Regulations

Increasing number of incidents 

due to cat fines in fuel  

More than 460
10µm filters since 2014
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Supply 
pump

Flow
meter

Circulating
pump

Auto
Filter

By-pass
Filter

Deaerator

Heater

To sludge 
tank

Protection:
10µm mesh – fine 

filtration right before the 
engine

Regeneration:
Continuous back-flushing

Treatment:
Automatic and integrated diversion chamber
 back-flushed oil is treated and can be 

recirculated

Main features
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Working principle

Slide 10
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Key benefits

 10µm absolute mesh

 Continuous back-flushing technology

 Automatic & integrated diversion chamber

 Fuel oil used as back-flushing medium

 Low OPEX – long lasting elements

 Easy maintenance and cleaning

Aluminium frame

Triple layer mesh
(stainless steel)
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Benefits of upgrading

Alfa Laval Moatti 10µm FO filters
Smaller footprint

Finer filtration
(better protection of the engine)

Minimized oil losses
(back-flushed oil recirculated)

Case story – upgrading of 34µm filters



Alfa Laval Moatti

 







10µm fuel oil filters
Upgrading case stories
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Benefits of upgrading
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Alfa Laval Moatti 10µm FO filters:



Finer filtration (better protection of the engine)

Smaller footprint (compared to other filter types)

Minimized oil losses (back-flushed oil recirculated)
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Tanker

Generic information:

Owner: China Shipping Tanker Company Ltd., China

Scope: 4 vessels

Booster module: Aura Marine AMB-M 15 SS



Prior installation:

Boll & Kirch 6.60.1 DN 50 34µm (cold side)



Solution:

FM152-DE-16/8 10µm (cold side)



Easy installation

Smaller footprint

Finer filtration (better protection of the engine)

© Alfa Laval
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Upgrading case story - CSTC
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Chemical tanker
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Generic information:

Owner: TORM, Denmark

Scope: entire fleet  50+ vessels (e.g. Torm Laura)



Prior installation:

Boll & Kirch 34µm FO filters



Solution:

Alfa Laval Moatti 10µm FO filters



Finer filtration (better protection of the engine)

Minimized oil losses (back-flushed oil recirculated)



Upgrading case story - Torm
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Ro-Ro
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Generic information:

Ship manager: Wilhelmsen, Malaysia

Ship name: Mosel Ace



Prior installation:

Boll & Kirch 6.24 34µm (hot side)



Solution:

FM152-DE-60/24 10µm (hot side)



Finer filtration (better protection of the engine)

Minimized oil losses (back-flushed oil recirculated)



Upgrading case story - Wilhelmsen
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Ro-Ro
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Generic information:

Ship manager: OSM Ship Management, Singapore

Scope: 8 vessels (e.g. Viking Chance)



Prior installation:

Duplex auto filters (Japanese maker)



Solution:

FM152-DE-16/8 10µm (cold side)



Finer filtration (better protection of the engine)

Minimized oil losses (back-flushed oil recirculated)



Upgrading case story - OSM
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Bulk Carrier

Generic information:

Owner: Guangdong Yudean Shipping, China

Mgt. company: Guangdong Yudean Shipping, China

Scope: 4 vessels (Yue Dian 55~58)

Main engine: 6S50MC-C



Prior installation:

Nantong 34µm filters (hot side)



Solution:

FM152-DE-60/24 10µm (hot side)



Easy installation

Smaller footprint

Finer filtration (better protection of the engine)

© Alfa Laval
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Upgrading case story – Guangdong Yuedian
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Bulk Carrier
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Generic information:

Owner: Louis Dreyfus Armateurs, France

Mgt. company: Abacus, Hong Kong

Scope: 5 ships (La Chambordais, …)

Main engine: 5S50ME-B9



Prior installation:

Alfa Laval Moatti 45µm FO filters (hot side)



Solution:

Alfa Laval Moatti 10µm FO filters (hot side)



Existing filter converted into duplex auto/auto filters

Finer filtration (better protection of the engine)

Minimized oil losses (back-flushed oil recirculated)



Upgrading case story – Abacus
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Bulk Carrier
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Generic information:

Owner: Parakou Shipping, Hong Kong

Mgt. company: Parakou Shipping, Hong Kong

Scope: 4 ships (Pretty Sight, …)

Main engine: 6S46ME-B8.2



Prior installation:

Nantong 34µm filters (hot side)



Solution:

FM152-DE-24/12 10µm (hot side)



Finer filtration (better protection of the engine)

Minimized oil losses (back-flushed oil recirculated)



Upgrading case story – Parakou
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Alfa Laval Moatti filters
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Key benefits

SUPERIOR PERFORMANCE
- Real last protection before engine by using hot side installation (FO) 
- Continuous back-flushing prevents adhesion of solids on the filter mesh
- Most efficient sludge removal on the market due to the diversion chamber

	- Minimized oil losses


LOW WEAR AND TEAR
- Long maintenance intervals
- No consumables
- Low Life Cycle Costs



DURABILITY & RELABILITY
- Start-and-Forget operation

	- Rigid triple mesh elements

	- No external power required
- Robust mechanical design
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Fuel Management
Alfa Laval Fuel Conditioning System

Slide 13

Cynthia Gong
Regional Business Manager

FCM Marine Separation



The Adaptive Fuel Line - Alfa Laval FCM

プレゼンター
プレゼンテーションのノート
Alfa Laval Adaptive fuel line, to take challenges of 2020 fuel: To minimize catalytic fines, to keep multiple fuels in stability, in compatibility.
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What’s Fuel Conditioning 
System/booster unit 

The main purpose of the fuel conditioning system 
is to ensure proper conditioning of the fuel oil fed 
from service tank to engines. 

FCM ensures that correct flow, pressure, viscosity 
and temperature, cleanliness to match engine 
specifications.

Alfa Laval FCM

Alfa Laval FCM is designed for handling 2020 
multiple fuels, in stability and compatibility way, 
and safely managing by controlled changeover 
process among them.
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Alfa Laval FCM – Main Equipment

Main equipment are Alfa Laval products

Other essential equipment are covered by long term agreements
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Fuel flexibility
• Automatic and remote fuel changeover
• Automatic management multiple fuel, up to 4 fuels
• Dedicated parameters for the conditioning of each of them

Safe operation
• Easy human interface, module design  
• Safe fuel C/O process compliant with engine makers 

requirements
• Fuel log book and documented performance

Global Presence
• One partner in the fuel line
• Global service network to assist on essential equipment
• Global availability of the spare parts

Alfa Laval FCM – Benefits 



Lost propulsion awareness 
due to incorrect change-over  

MAN‘s service letter for 
operation with 0.5% fuel oil

Alfa Laval FCM – Importance Fuel Change-over
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Alfa Laval FCM ensure controlled fuel change-over
• Full automatic fuel changeover procedure in system
• Safe and easy operation by touch panel
• Possibility to set the temperature ramp/gradient and the viscosity limits of the 

fuel during the changeover process

tdelay
Viscosity within 

limits

tramp
Temp. ramp 

finished

t0

Push Fuel button

CV starts to move Temp. ramp starts

tpar

CV5 moves toward 
by-pass (MGO-

>HFO)

C/O finished

CV stops
CV5 moves Cooler 

(HFO->MGO)

If VT goes out of the 
limit, temp ramp 

stops

If required, CV4 
switch 

Heater/Cooler

Alfa Laval FCM – Controlled Fuel Change-over 
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Viscosity is kept within set limits (set 
the high / low cSt value)

Progressive fuel temperature change 
at engine inlet (set the c°/minute)

Variable engine load:
fuel changeover in real life conditions

Alfa Laval FCM – Fuel Change-over on Board 



Alfa Laval FCM – Fuel Change-over Documented
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Engine Room

FCM LPG FVT

ECR

Alfa Laval FCM – Low Flashpoint Fuel Supply System



FCM LPG for ME-LGIP Engines

1° unit delivered to MAN-ES Test Center:       4T50ME-X, ~8 MW

• Final Performance Test in MAN 

• Marine Design completed： Reactive HP Pump，High energy 

efficiency，Solid control routines

• Approval in Principle from ABS，

Design review and Hazop of Marine design done with ABS

• CIMAC White Paper on FCM LPG in June’19

Alfa Laval FCM – Low Flashpoint Fuel Supply System
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Summary
Alfa Laval FCM, link to 2020 Fuels

 Automatic and safe change over

 Handle up to 4 types of fuels

 Avoid stability and compability issues

 10 µ Moatti filter as last line of defence

Slide 24

More fuel 
variations

Fuel Flexibility

Cat Fine 
Issues

Engine Protection
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